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[57] ABSTRACT 

In a phase error correctisg apparatus for correcting the 
phase of an input sampled signal having discrete digital 
data at a predetermined sampling period by means of a 
phase error signal, an mterpolating calculation is made 
therein using digital data of the input sampled signal so 
that digital data of a corrected output sampled signal at 
the sampling points can thereby be obtained, and thus, 
the output sampled signal is obtained in which cor- 
rected sampled digital data are produced at the same 
sampling time points at the predetermined sampling 
period. 
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1 2 

. are shifted (i.e., advanced or delayed) the phase correc- 

PHASE ERROR CORRECTING APPARATUS tion data A ^ 1. A ^ 2» A 0 3, ... at the sampling time 

pomts tOl, t02, t03, . . . within the one H period, and thus 
BACKGROUND OF THE INVENTION . the analog video signal VDMI in which the velocity 

1. Field of the Invention ^ <=>'^°^ *^'^^n?",^^.^'^T^L°*'^*^''^^ '^^"^"f 
The present invention relates to an apparatus for s^P^«<! ^""^J^}' ^h^^lw; ' ^he reproduced 

correcting a phase error in a sampling signal suited for video signal VDIn (FIG. 3 (A)) wntten m the main 

use in such process as velocity error correction, sam- memory 1 at the time points which arc shifted from the 

pling phase control, and hue control for a video signal points.in accordance with the predetermined sam- 

constituted as a digital signal, for example, in a video pling period by the phase correction data A ^ 1, A ^ 2. 

tape recorder (VTR). A 5 3, ... as shown in FIG. 3 (B). 

2, Description of the Prior Art However, when the read clock pulse PRD is phase 
There has so far been known a system as shown in modulated by the phase error signal S VE as in the case 

FIG. 1, for example, used as a velocity error correcting of FIG. 1, the velocity error is removed only after the 

circuit in a VTR, in which a read phase of a reproduced 1^ digital DRO has been converted into the analog signal 

video sampling signal stored in a main memory 1 is VDMI in the digital to analog converting circuit 7. 

phase modulated by a phase error signal SVE formed of On reflection, it may be realized that the sampled data 

a velocity error signal, whereby a time base correction DOl, D02, D03, ... are corrected and become signifi- 

is given to the velocity error included in a reproduced cant when the time points for reading them out are 

videosignal VDIN. The method for correcting velocity 20 phase, modulated. But. if such discrete sampled data 

error by means of phase modulation is disclosed in the were delivered to a digital processing circuit in the rear 

Japanese magazine **Broadcasting Technology**, Au- stage, of the apparatus the data which would have been 

gust, 1975, pages 571-578. made free from velocity error by virtue of the phase 

Referring to FIG. 1, a reproduced video signal modulation with the phase error signal SVE would be 

VDIN is converted into, for example. 910 samples of 25 ^^^^ turned back into the digital sampled signal 

digital data for each H period in an analog to digital including the original velocity error by being restored 

converting circuit 2 according to a sampling signal samples at a predetermined period since the digital pro- 

SSMl supplied from a wnte clock generatmg circuit 3. ^^^^^ ^^^^^^ -^^ j.^^,. ^^^g^ structured so as to 

and the sampled digital data DSM are successively ^^^^^ ^ j^^j j^^^ ^-^^^ ^ ^ ^^^^^ ^^^^ signal 

wntten m a main memory 1 as a wnte clock pulse PWT 30 ^ predetermined period, 

genemted by the wnte clock generatmg circuit 3 is Therefore, if it is intended to supply such a discrete 

supplied through a sequencer 4 to the mam memory 1 processing circuit in 

Th^e data wntten in the mam m^ory 1 are r^d out f J wh&ng the Lnventional sfructure as 

accordmg to a read ^^P^^^.P^f S;^^^ shown in FIG. 1. the vidL output VDMI of the digital 

read clock generatoig arcmt 6 through a dropout com- 35 converting circuit 7 must be converted once 

pensatmg circuit .5, and these read out sampled data ^^^a i t j . i u, r ^ 

DRO are supplied to a digital to analog converting ^ f^P^^d '^^^l^^^V^Hi 

circuit 7. The sampled data DRO is converted by the '^^f ^^^S to digital converting circuit, which will 

digital ta analog converting circuit 7 into an analog !f «f ^''f "^"^^T'l ^7 

video signal VDMI accordhig to a clock pulse signal 40 unavoidably myite detenoration m the charactens- 

SSM2 synchronized with the read clock pulse PRD. of sampled signal. 

and the signal VDMI is output as an output video signal OBJECT AND SUMMARY OF THE INVENTION 

VDOUT after having added thereto a reference syn- _ ^ - . r.u u 

chronizing signal SYNC! etc, in a processor 8. • ■ Present mvention was made m view of the above 

The reference synchronizing signal SYNCl, as well 45 mentioned problems and therefore a pnmary object of 

as a synchronizing signal SYNC2 for the read clock the present mvention is the provision of a phase error 

generating circuit 6, is generated in a synchronizing correcting apparatus capable of giving phase en-or cor- 

signal generating circuit 9 based upon a reference video meeting effect to a discrete sampled signal read out from 

signal VDREF and a broadcast synchronizing signal the main memory whUe the same is kept as the digital 

SYNCREF. 50 signal. 

In the conventional an-angemcnt as shown m FIG. 1, In accordance with the present invention, in^gaj n. 

when the phase 0 of the reproduced video signal VDIN nling nhase ■ correcting^pparatus for correcting the 

deviates as shown in FIG. 2 (A), velocity errors (6 ph as^ of an IqmJMp ltns.si g aa U^ IN havmg discrete 

IH- ^ OH). (0 2H - & IH). . . . are detected by the write digital data DOO. DOl, DP2, D03, ... at a predetermined 

clock generating circuit 3 based on the horizontal syn- 55 sampling period TS by means of a phase error signal 

chronizing signal at intervals of its period H at time SVE, a first embodiment of the present invention is 

points tOH. tlH, t2H, . . . The write clock generating provided with interpolation data generating means 21 

circuit 3 supplies the read clock generating circuit 6 based on digital data VDOl, VDQ2. VD03, ... of the 

with the phase error signal SVE (FIG. 2 (B)) which is input sampling signal VDIN for obtaining by interpolat- 

formed by assigning, for example, linearly increasing 60 ing calculation digital data CDOl, CD02, CDOS, . . , 

phase error data A ^ 1, A a 2, A a 3, A ^ 4, ... to the which arc shifted in phase by phase amounts corre- 

sampling time points tOl, t02; t03, t04, . . . assuming that sponding to correction amounts A ^ 1. A ^ 2, A 3, , , 

the velocity error detected at an interval of one H per- . of the phase error signal SVE from the sampling time 

iod is, for example, linearly varying during the corre- pomts tOl, t02, t03, ... to deliver the same as sampled 

sponding one H period. 65 digital data CDOl, CD02, CD03,: ... of a corrected 

The read clock generating circuit 6 applies a phase output sampled signal DVES. . , . 

modulation to the read clock pulse PRD in such a way In a further development of the present invention, a 

that the generated phases of the read clock pulse PRD second embodiment is provided with coefficient data 
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3 * . . . . 

generating circuits 27» 41 based on the response of digi- . with a clock signal at a predetcnnmcd period m a digital 

tal data DOO. DOl, D02, D03; . . . of the input signal processing circuit in the rear stage. 

VDIN for choosing weighting coefficient data (kl, k2), In obtaining the interpolation data CDOl, CD02. 

(kll - kl5) corresponding to time points within the CD03, . . . based upon the phase amounts A fl 11, A 5 12, 

sampling period according to the phase error signal 5 A d 13, . . . corresponding to the phase errors A ^ 1. A 

DVE and for generating the same at intervals of the d 2, A 0 3, . . . , an impulse response satisfying Nyquist's 

sampling period TS. delay circuits 22, 32-35 receiving theorem is obtamed based on each of the sampled data, 

the digital data DOO, DOl, D02, D03, ... of the input The data CDOl, CD02, CD03, ... at the phases shifted 

signal VDIN in succession for delaying the same by its . by the phase amounts A ^ 11, A 12, A ^ 13, . . . are 

sampling period TS, and arithmetic means (24-25), 10 interpolated by convolution of each of the sampled data 

(36-40, 42) for weighting digital data (DON, DO(N + IJ), with its impulse response. 

(D0N-D0(N+4)) at the input terminal and output In distinction to this, in the prior art, the sampled data 

terminals of the delay circuits 22, 32-35 by the oftheinput video signal VDIN are phase modulated by 

weighting coefficient data (kl, k2), (kll-kl5) generated the amounts A d 1, A ^ 2. A e 3, . . . corresponding to the 

by the coefficient data generating circuits 27, 41 to velocity errors. In the present invention i.e., the phase 

deliver the same as phase sampling data DVEC errors, the phase error amounts A ^ 1, A 6 2, A ^ 3, . . 

. are used for correction of the amplitude of each of the 

BRIEF DESCRIPTION OF THE DRAWINGS sampled data, in which lies the difference of the operat- 

FIGS. 1 and 2A and B are block diagrams of a prior ing principle of the present invention from that of the 

art velocity error correcting circuit and the related prior art. 

signal waveform chart, respectively; First Embodiment 

HG. 3A-C is a signal waveform chart useful for 

explaining the different operating principles of the pres- In FIG. 4, in which parts correspondmg to those m 

ent invention and the prior art; FIG. 1 are denoted by like reference numerals, a phase 

FIG. 4 is a block diagram of an embodiment of a error correcting circuit 21 is provided between the 

phase error correcting apparatus according to the pres- drop-out compensating circuit 5 and the digital to ana- 

ent invention; log converting circuit 7. The phase error signal SVE 

FIG, 5 is a block diagram of a phase error correcting constituting the velocity error signal is converted by an 
circuit constituting main portion of the apparatus of analog to digital converting circuit 22 to the phase error 

PIQ 4j data DVE to be supplied to the phase error correcting 

FIGS. 6A-C and 7A and B are schematic characteris- circuit 21, and at the same time the read clock pulse 

tic curves useful for explaining the interpolating opera- PRD generated by the read clock generating circuit 6 is 

tions performed in the circuit of FIG. 5; and supplied to the phase error correcting circuit 21. 

FIGS. 8 and 9A and B are block diagrams of a second 35 The phase error correcting circuit 21 applies an inter- 
embodiment of the present invention and the related polating calculation to the discrete sampled data DRD 
characteristic curves, respectively. successively read out from the main memory 1 to pro- 
vide interpolation data at time points between the dis- 
DETAILED DESCRIPTION OF THE ^^^^^ sampled data, with the phase error data DVE 
"PREFERRED EMBODIMENTS ^ controlling the time points at which the interpolation 

An embodiment of the present invention as applied to data are produced and the values of the interpolation 

a velocity error correcting curcuit for a VTR will now data. One embodiment of circuit 21 may be structured 

be described m detail as shown in FIG. 5. 

, . In the embodiment ofFIG. 5, tiie phase error correct- 
Principle of the Conrectmg OperaUon ^^^^^ jl has a digital filter 23 including a delay 

In the present invention, data CDOl, CX)02, CD03, . circuit 22 for delaymg the discrete sampled data DRD 

. . at the time points shifted by the phase amounts A 6 11, supplied from the main memory 1 by the sampled per- 

A 0 12, A ^ 13, . . . (FIG. 3 (A)) corresponding to the iod TS. The sampling data DON sampled at the time 

phase amounts to be corrected (i.e., velocity error point one sampling period TS before and presentiy 

amounts) A d 1, A ^ 2, A 3, . . . (FIG. 3 (B)) are ob- 50 obtainable at the output terminal of the delay circuit 22 

tained by an interpolating calculation based upon the is supplied to an adder 25 after being multiplied by 

discrete sampled signals DOl, D02, D03, . . . forming the weighting coefficient data kl in a multiplier 26. At the 

video signal VDIN (FIG. 3 (A)) including the velocity same time, the sampled data D0(N -f 1) obtamed at the 

error {i.e., phase error). These data CDOl, CD02, input terminal of the delay circuit 22 is supplied to the 

CD03, ... are used as the discrete sampled data at the 53 adder 25 after being multiplied by a weighting coefTici- 

sampling time points tOl, t02, t03, ... as shown in FIG. ent data k2 in a multiplier 24. Thus, at the output termi- 

3 (C). In other words, the phase correcting amounts at nal of the adder 25 are presented phase corrected sam- 

the sampUng time points tOl. t02. t03, ... are converted pUng data DVEC as the output of the digital filter 23 

to amplitude values (not phases as shown in FIG, 3 (B)) and expressed as 

for making the correction. 60 

By so doing, the sampled signal obtained from the DVEC^ki DQN^k2.DQ(N+\) (i) 
input video signal VDIN with the phase error removed 

therefrom (corresponding to the sampled signal DVES The weighting coefficients Kl and k2 are previously 

in FIG. 3 (C)) has sampled data CDOl, CE502, CD03, . stored in a coefficient data generating circuit 27 advan- 

. . at the sampling time pomts tOl, t02, t03. ... 65 tageously formed of a ROM as data corresponding to a 

Therefore, there is no adverse influence on the phase plurality of values on an impulse response curve and 

correction effect if the sampling signal DVES after the read out with the phase error data DVE at the timing of 

phase correction is subjected to digital data processing the read clock pulse PRD. 
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When, as described above with reference to FIG. 3 
(A), the analog to digital converting circuit 2 samples 
the reproduced video signal VDIN having a restricted 
band with the sampling clock SSMl at the time points 
too, tOl. t02, t03» . . . . the sampled data DOH, DOl, D02, 
D03, . . . (FIG. 6 (A)) are sampled at the period TS 
satisfying Nyquist*s theorem, and therefore, by the use 
of a filter having frequency characteristic as shown in 
FIO. 6 (B)» the values of amplitude between the discrete 
sampled data DOH, DOl, D02, D03» ... can be repro- lo 
duced as values corresponding to the impulse response 
curve as shown in FIG. 6 (C). 

That is, when an impulse formed of the datum DON, 
for example, is applied to the filter having the frequency 
characteristic as shown in FIG. 6 (B), the impdse re- 15 
sponse obtained as an output is shown in FIG. 6 (C) has 
having an amplitude characteristic, within the range of 
±Ts (Ts is the sampling period) with the data DON at 
the time point tO in the center, with a maximum ampli- 
tude value DON at the time point tO and decreasing in 20 
amplitude symmetrically about the time point TO in the 
center, to zero at the time points corresponding to the 
time widths +ts and ts. 

Therefore, when the sampled signal formed of the 
discrete sampled data DOO, DOl, D02, D03, ... as 2s 
shown in FIG. 6 (A) is applied to the filter 23 having the 
frequency characteristic as shown in FIG. 6 (B), an 
output signal having amplitude values in which the data 
DOO, DOl, D02, D03, . . . and the impulse response 
thereto are convolved is obtained at the output terminal 3Q 
of the filter 23. This means, as shown in FIG. 6 (A), that 
the amplitude values between the data DOO and DOl, 
DOl and D02, D02 and D03, . . . provide the result, 
showing changes in amplitude equivalent to the aver- 
aged values of the impulse response waveforms of ad- 
joining data. 

Therefore, as shown in FIO. 7 (A) and FIGS. 7 (B), 
the intervals in between the data DOO, DOl, D02. D03, 
are divided into a specific number, h, of interpola- 



D0(N+1) is dO. dl. d2, d3, and d4, at the time points 
tNO, tNl, tN2, tN3, and tN4. 

Therefore, the data delivered from the filter 23 at the 
time points tNO. tNl, tN2» tN3, and tN4 in between the 
data DOO and DOl, for example, are, as indicated in 
FIG. 6 (A), expressed by 



Dim - d4 DOO do DQl 

= DOO 

Dim = rf3 iXW + rfl ZX)1 

Dim « dlDOO-^dlDOX 

Dim - <rt ZXX) + rf3 iX)l 

Dim (- Z)/M))«dOi?00 + rf4i»l 

= D0\ 



(3) 
(6) 

(7) 

(8) 

(9) 



Thus, as described above with reference to FIG. 3 
(A), if the discrete sampled data DOO, DOl, D02, ... are 
put into the digital filter 23 at the sampling timing tOO, 
tOl, t02, . . . , and if the phases of the sampled data DOl, 
D02, D03, . . . must be corrected by A ^ 1. A ^ 2, A e 3, 
... as described above with reference to FIG. 3 (B), 
then by choosing the weighting coefficients kl and k2 
(FIG. 7) that are assigned to the time points tNO, tNl, 
tN2, tN3, and tN4 which are shifted from the sampling 
points tOl, t02, t03, . . . of the input video signal VDIN 
by A 9 11, A 0 12, A 9 13, .. . corresponding to the 
correction amounts A d 1, A ^ 2, A ^ 3, . . . and reading 
out the same from the coefficient data generating circuit 
27, the phase corrected sampled data DVEC can be 
output free from the phase error. 

Besides, since the phase corrected sampled data 
DVEC has its amplitude corrected with the phase error 
33 data DVE at the samplmg timing tOO, tOl, t02, t03, . . . 
, the same can have discrete data at the sampling timing 
too, tOl, t02, t03, . . . Therefore, if the phase error cor- 
rected sampled data DVEC is delivered unchanged to 
the digital processing circuit in the rear stage to be 



tion intervals A Ts (A Ts=Ts /h, h=4, in the present ^ subjected to data processing therein with its specific 



example), and the values dO, dl, d2, d3, and d4 (=dO), 
of the impulse response at each of the dividing time 
points tNO, tNl, tN2, tN3, and tN4, have the corre- 
sponding values between dO=0 to d4=l, and these 
values are arranged to be stored in advance in the coef- 
ficient data generating circuit 27 (FIG. 5) as weighting 
coefficients kl and k2. Thus, the sampling data DON 
and D0(N+1) are multiplied by weighting coefficients 
kl and k2 corresponding to the data DON and 



. clock pulse, the data can be processed without the pos- 
sibility of an adverse influence on the correction effect 
of the phase error. 

To achieve this, according to the embodiment of 
FIG. 5, the clock pulse used therein must be one having 
the period of the read clock pulse PRD, that is, the 
sampling period TS. Only by using the same can the 
interpolating calculation within the sampling period TS 
be carried out, and thus, the interpolating calculation 



D0(Nh-1) at the timing of the time points tNO, tNl, tN2, can be executed without the need for a clock pulse of a 

tN3, and tN4 (=tNO) (HG. 7 (B)) in between the data higher frequency, 
DON and DO(N + 1). From the calculation of their total 

sum Second Embodiment 



DINj^klDON^klDOiN^ \) 



(2) 



55 



0=0,1, 2, 3,4), 

the interpolation data DINj are obtained. Here, the 
weighting coefficients kl and k2 are chosen as (FIG. 7 
(A)) 



60 



Al=*/{4-j) 0^0, 1, 2, 3» 4) 
kZ=dj (f^O, 1, 2, 3. 4) 



(4) 



Referring to FIG. 7 (A), since the impulse response 65 
waveform (FIG. 6 (C)) is symmetric, the weighting 
coefficient kl for the data DON is d4, d3, d2, dl, and dO, 
whereas the weighting coefficient k2 for the data 



FIO. 8 shows a second embodiment of the present 
invention, in which a digital filter 31 having a frequency 
characteristic with a relatively wide frequency band as 
shown in FIG. 9 (A) is provided for processing a digital 
video signal of which the frequency band is restricted, 
for example, to 4 tt) S M Hz. In a filter having such a 
wide band frequency characteristic, the impulse re- 
sponse for the sampling period TS corresponding to the 
Nyquist period is produced extending over the range of 
±4TS as shown in FIG. 9 (B). 

Therefore, the amplitude value of the phase cor- 
rected sampled data DVEC delivered from digital filter 
31 at any time point according to the impulse response 
produced based upon the successive sampled data has a 
value equal to the total sum of the values obtained from 
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8 



adjoining sampled data by an interpolating calculation 
expressed as 



Jtl4IXK//+3)+Jkl5ZX)(yV+4) 



(10) 



In order to make such an interpolating calculation, 
the digital filter 31 (FIG. 8) includes four delay circuits 
32, 33, 34> and 35, each having a delay time equal to the 
sampling period TS, successively connected In series 
such that the sampled data D0(N-l-4), D0(N+3), 
D0(N+2), DO(N+ 1). and DON at the input and output 
terminals of the delay circuits 32» 33, 34, and 35 arc 
multiplied by coefficient data kl5, kl4, kl3, kl2, and 
kll delivered from a coefficient data generating circuit 
41 through respective multipliers 36, 37, 38, 39, and 40. 
All the products are put into an adder 42, and the added 
output is delivered as the phase corrected sampling data 
DVEC. 

The coefficient data generating circuit 41 is arranged 
so as to receive the phase error data DVE at its address 
control circuit 45 and to read out the coefficient data 
klS— kll from a coefficient memory circuit 46 advanta- 
geously formed a ROM to deliver the same through a 
latch circuit 47 to the multipliers 36-40. 

By so doing, in the same way as in the first described 
embodiment of FIG. 5, the video data at the phase 
position represented by the phase correction amount of 
the phase error data DVE can be obtained by an inter- 
polating calculation based on the discrete sampling data 30 
in the vicinity, and the same can be delivered as the 
phase corrected sampling data DVEC at the time point 
when the read clock pulse PRD comes m. 

Therefore, in the embodiment of FIG. 8, discrete 
sampling data with the phase error removed therefrom 35 
can be obtained at the time point when the read clock 
pulse PRD comes in, and thus, the same effect as de- 
scribed above with reference to FIG. 5 can be obtained. 



10 



15 



20 



25 



Other Embodiments 



40 



Although the present invention as applied to a veloc- 
ity error correcting circuit has been described in the 
above description of the embodiments, the present in- 
vention is not limited to that application but is widely 
applicable, for example, to controlling the hue or con- 45 
trolling the sampling phase of a reproduced video sig- 
nal. 

Furthermore, although the interval between the data 
of the sampling signal before correction was divided 
into four periods A TS for the interpolating calculation 50 
of the data corresponding to the phase error in the 
above described embodiments, the number of divisions 
can be increased or decreased as required, and thus the 
accuracy of the phase control can be improved accord- 
ing to the need. 53 

According to the present invention as described 
above, in controlling the phase of a sampling signal 
formed of discrete digital data, data of the sampling 
pulse at its produced time point is obtained from each of 
the data of the sampled signal before correction by an 60 
interpolating calculation and the same is delivered as a 
sampled signal after correction, and therefore, the so 
obtained sampled signal after correction as is can be 
subjected to digital processing in a digital processing 
circuit in the rear stage with a clock pulse at a predeter- 65 
mined period. 

By virtue of the described arrangement according to 
the present invention, a clock at only the sampling per- 



iod is required for the interpolating calculation and it is 
not necessary to use a higher frequency. 
What is claimed is: 

1. An apparatus for correcting a phase error of digital 
data with a predetermined clock rate comprising: 

signal source means for generating an analog signal; 

digital data generating means supplied with said ana- 
log signal for generating said distal data, said digi- 
tal data generating means including analog to digi- 
tal converting means for converting the analog 
signal to the digital data occurring at original sam- 
pling timings established at said predetermined 
clock rate and further including memory means, 
write clock generating means for generating a 
write clock signal supplied to said memory means, 
and read clock generating means for generating a 
read clock signal supplied to said memory means, 
said write clock signal being controlled by time 
base error information of said analog signal, and 
said read clock signal having a predetermined fre- 
quency and phase determined by a reference signal, 
whereby the digital data read out from said mem- 
ory means is provided at a predetermined clock 
rate determined by said read clock signal; 

phase error detecting means for detecting a phase 
error of the digital data and for generating a phase 
error signal; and 

correcting means supplied with the digital data from 
said digital data generating means and the phase 
error signal from said phase error detecting means 
for correcting the phase error of the digital data; 
wherein: 

said correcting means includes interpolating means 
for determining by interpolation a value of a digital 
datum at a timing apart from a corresponding one 
of said original sampling timings of said digital 
datum by a duration determined by said phase error 
signal and for producing the interpolated value of 
said digital datum at said corresponding original 
sampling timing of said digital datum; 

said interpolating means includes coefficient data 
generating means controlled by said read clock 
signal and the phase error signal for generating 
coefficient data, digital filter means having at least 
one delay means supplied with said digital data for 
delaying the digital data for one clock period asso- 
ciated with said predetermined clock rate, multi- 
plying means for multiplying said coefficient data 
and the digital data input to and output from said 
delay means respectively to provide multiplied 
outputs, and adding means for adding the outputs 
of said multiplying means; and 

said coefficient data generating means includes read 
only memory means storing plural coefficient data, 
address signal generating means controlled by said 
phase error signal for generating an address signal 
supplied to said read only memory means so that 
the coefficient data at the address designated by 
said address signal is read out, and a latch means for 
latching the data read out of the read only memory 
means. 

2. A phase error correcting apparatus according to 
claim 1, wherein said analog signal is a video signal 
reproduced from a video signal reproducing device. 

3. A phase error correcting apparatus according to 
claim 1, wherein said phase error detecting means de- 
tects a phase error of said analog signal. 
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